YBaCuO films with c-or a-axis texture were prepared by laser deposition and sputtering. From rotational hysteresis losses critical current densities and pinning forces are calculated. The torque relaxation gives activation energies in the range of 0.21 to 0.37 eV. Characteristic differences ot critical current densities and activation energies are related to the film microstructure.
INTRODUCTION
One of the most challenging problems with high-T c superconducting materials is the understanding of the critical current density in terms of the microstructure. Especially, in the case of quasiepitaxial thin films the pinning effect of different lattice defects is not yet completely understood and, consequently, the relation between deposition parameters and pinning properties of the films is only empirically established. The situation becomes even more complicated by the pronounced anisotropy of the superconducting properties. It was shown recently that torque magnetometry is a useful method for the investigation of superconducting single crystals (e.g. 1, 2) . In the present paper we report on results obtained by torque measurements of thin films prepared in different ways.
2. EXPERIMENTAL YBa2Cu307_ x films were deposited on (100) crystals of SrTiO 3. We compare here three typical films prepared in the following ways. Film A was deposited by laser ablation using an excimer laser (308 nm, 0.5 J, 5 Hz). During deposition the substrate was heated up to 750°C and the oxygen pressure was kept at 0.25 mbar. Then, the film was cooled down to room temperature in 1 bar oxygen for one hour. The film resistivity is 0.3 m~cm (300 K) and the Tc(R=0 ) is 90 K. It is caxis textured with a rocking-curve linewidth of the Measurements by means of a sensitive torquemeter were performed for rotation of the magnetic field within a plane either perpendicular or parallel to the film plane. In the latter case the film was carefully oriented with its plane parallel to the field-rotation plane. For fixed field directions the torque relaxation was measured. From in-plane torque curves the pinning force per unit length can be estimated whereas the out-of-plane curves permit the calculation of critical current densities 3-The experiments were carried out at 79K in fields of 16 kA/m<H<640 kA/m.
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RESULTS
The torque density G/V is shown in Fig. 1 • :
• . 1-(kT/U)ln(t'/'~) (3) Here, t' means the time for the beginning of a nearly logarithmic relaxation. Taking for '~ a possible range of 10 -12 s< '¢< 10 -6 s 11 we get the activation energies (0.37+0.05) eV, (0.23___0.05) eV and (0.21_+0.05) eV for film A, B and C, respectively. For t < t' there are considerable differences between the relaxation curve of film A and the two other curves. The latter exhibit during the first seconds a rather strong decrease which may be explained by the existence of many shallow pinning valleys in the films.
